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(57)Abstract 

PROBLEM TO BE SOLVED: To remove deposits between steps of 
the chemical vapor deposition on thin films, without removing a raw 
material feed system by feeding a liq. cleaning agent to this 
materials feed system between steps for growing a thin film on a 
substrate. 

SOLUTION: In a growing chamber 11, a Cu film is grown. Before 
growing a Cu film on a semiconductor substrate, valves 23, 25, 26. 
27, 29, 31, 33 are closed, and an He gas is fed from an He gas 
source 14 through a valve 22 into a cleaning agent pot 18, TMVS 19 
is fed to a piping and valve connected to the valves 29, 30, LMFC 
15, gasifier 16, growing chamber 1 1 and H gas feed source 17 and 
recovered in an SUS-made tank through a valve 33. In the 
recovered TMVS 19 Cu(hfac)2, deposited on the inner wall of the 
raw material feed system, dissolves Cu deposited on the inner wall 
is removed as particles or cluster by a physical action of the TMVS 
19, i.e., flow cleaning. 




' I.TMVS' Oi0ifac}TMVS 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2000 Japan Patent Office 



•«2> & m # §* & si (a) 



^IB¥10-135154 

(43) ftffi B «10^ (1998) 5 £22 Q 



H0 1L 21/285 
C2 3C 16/44 
H 0 1 L 21/205 



F I 

H0 1L 21/285 

C 2 3 C 16/44 

HO 1L 21/205 





ftgW -292565 




000005223 












WE 8 ^(1996)113 5 0 




#^hjiwh^*mk±*h*4tb i# 






































(74)ftSA 





(54) [%wo%m mv^imffi 



(57) [gift] 



p§im ; 



>7' 




fcfcttifcflUPl &LMFC 



(2) 



ttOT 2 10-135154 



ClftfcE 3 ] S^NW&lSK # 5 IS t ISO 

Hat, ^m^^^o^^^-rsci:^^ 

«ri«fcf ssjrsk 2, &i>\ 4^^-rn^i^tc 
% -5 c £ t « l nm. 7 ©i^-r i 

mxm l. o] ±i2SHffl : FT^ft?tife-«)»js 

^^»-r§ct^r#m^-r§is^i7!jMi 
m#m 1 2 3 ±12^^^^^^^^^^ 

m^m 1 3 ] ±ftmm&ft%zim?&imm&. 
[is#e 1 4 1 ±$ffim&mimr&itim%& 

t>\ 8o-i s 0r?$£C££#$£;-f.5li5rai 1 



[0 0 0 1] 
[0 0 0 2] 

[0003] coukc u*j&mz#z>mic&, wmt 

7;^p7-tf;b7-iz h h^f;Kf-;^>7y 
&S (hexaf luoroacetyl acetona 
t e-t r ime t y 1 v i ny 1 s i 1 aneCu : 
Cu (hfac) TMVS)-J&i3igft (7y*— 90 t 

[0 0 0 4] l©Cu (hfac) TMVSti, 

iflireSESfww-r s c t <fc ? zw&ir 5 c £ «t r" 

[0 0 0 5] W*>, C u (hfac) TMV SCD^U^ 
:(Stt5sS»BEtt0. 1 To r rWTO^ 

[0 0 0 6] 03#SS 

Cu»SJ€:J5g«^5feft«)©!j£*OCVDS 

7 (LMFC) 4 3. &0\ ^M^5Cu (h f 
ac) TMVS 4 4%lRSOfcfi)t«SfS4 5^5» 

[0 0 0 7] LOCVDil^TCuilMI? 

HA WEMXX) £LT(DHetf7Zl&mmnm4 5 
tc^-rSCttJ;-3^ Cu (hfac) TMV S 4 
4^LMFC43^ UT^ftgg 4 2 (CffifrO^IHT^ 

[0 0 0 8] ^^T\ 5 0-7 0°CiCia^tfc^ftt§4 
2tC*5l/^TCu (hfac) TMVS 4 4££C{fcf5£ 



(3) 



tfflfl 3 ?! 0-135154 



HatfXfcflHaLTSlffcLfcCu Chfac) TMVS 
%l£5i4 l £5zl!>&#. (H^-f) ±fc 

[00 0 9]- 

csssA']S¥i*u«t9 trmm] l^u tocvd 
S£j:orcuatffli3&j®«-&ft^ 2Si««s*©fi£ 

CO 0 1 0] Cftii, C u (h f a c) TMVS tiffin 
{£^fc#>K, fiSTi^Cu (hf ac)2 ^Cu| 

c.ooi i] c©tt&, ttmmz, k^doso 
[ooi2] c o^^^^M^ftf ^r^i^Mt 

[0 0 13] LTctf^T, #8WH\ 
[0 0 1 4.] 

mmzmifctztzttxD^m mi \i^mmmmmm 
mi&m 

ttSSM 2 c £ £ TSo 

[0 0 15] ccom^ Sfi±'\Wfi«:^5*^5IS 
fcXgOflfl^ SS 1 !. LMFC6, &t>\ 5tC<t 

C ft < 1 OrtSfctf© Lfc^#^ 4 OSJCS 

y h#[Rj±irs^£>ic N ili£0HI«, &l>\ ffil 

Bvi&Tzmitrzcttfxzz, as, ?Ktt?feiMJ2 
[0016] (2) ttzs *mn&, ±e (i) (c«^ 



[0 0 17] C(Dm^ 0M&@i%Uz* J rV7J5X& 
%&M8mfrZH2 x N2 , He, «JclM±, ArW^SJS 

So 

[0 0 18] (3) *Tc, SK^ffi/Sg^S; 

[0 0 19] CtO^tC, IMW^HCHC lg^ttC 

1 Fa ^^Sit^^^ft^JCSI-a^©^^^ 

[0 0 2 0] (4) f-fc, ±12 (3) Kfc^ 

[0021] coatc, i »cffi#aswj2 % 

fcf8Sfci£iW 2 teiSjrr 5 C t <£ -p T^t* 5 C t tc £ 
[0 0 2 2] (5) *5S^tt, ±12 (1) , 

(2K stfs (4) ©^-fttfrfcifc^T, i£#2fei*8J 

2 s # § re* © 4 £#t/& t * mnx 

[0 0 2 3] C«Dttfc, iffiflcJSK?!W2tLTWISi£fil5S 

0, ffijc, ffif*^sij2*^«*&^ijcs#urt>, 

[0 0 2 4] (6) ^rc, *^(4, ±12 (5) mfc^ 
Tv ^^^J27b^'J^^;Vf^;l/>'^^ *\*Vy 

[0 0 2 5] SJ^^WMT'S^COC u (h f a 

c) i 7?S5^&n:e4. hu^^nf-^s/^y CTM 

VS) , ^■9-7^*D7-fe^;l/7-b h^-h (h f a 
c) , £ti\ TMVS^h f a cfcOS^%*ffl^5il 
t \z J; o TiSJS¥l^*f So 
[0 0 2 6] (7) *«Ml±. ±12 (O s 

C2) , Rtf, (4) OI/^n^tce^T, Mft^^J 

2 c t^a^-r 5. 

[0 0 2 7] Sft. Cu (h f a c) 2 ti^^;V7;Vn 



(4) 



ft|Jfl¥ 10-135154 



[0 0 2 8] (8) Sfc, *SSWtt, ±E (1) 7i£ 
(7) Otvfnfrfcfc^T* WK#Cu£fcttCu<8rt: 

COO 2 9] (9) ±12 (8) (Cfc^ 

T, SM%flRS«^Sfca&OIS#«4^ Eft^T££ 

[0 0 3 0] (10) Sfc,.*58Wtt, ±E(9) tfe 

[00 3 1 ] COfittC, C u, gScl/Mi, Cu-AI^ 
©«fcCuffc^£$«#5i|£fc«, e&^t*££ 

£JB(^3ci:(«:j;?T* ffi£K*0EilSB3!cWi«ffi£ 

[0 0 3 2] (l l) ±£ (1) 

(1 0) wfftfrfcfcivt, as^ai*«t&U*^5S 

[0 0 3 3] mW&8% 1 J£r-7b-^- 

[0034] (12) sft, ±e (ii)^ 

[0 0 3 5] CO«tC. iimffi£*/gC^4 0Ef5£/jlc 
[0 0 3 6] (1 3) tit, *5^t±s ±ib (1 i) ^ 
[0 0 3 7] c ©tKfc % iPftiiSftlStf^ 4 

ft^jSgt-siafiWTii-rscfcjCcfcorx cu Chf 
ac) 2 *^wr5ci:»i:j;-3rwffl'racu^jgs« 

[0 0 3 8] (1 4) *^gW(4. ±ffi (1 1) 

fc^T* lSfiffit&5R 1 Wt5«tf, 8 0-1 

[0039] -m^mtm i otim&mt s o - 1 o t: 



<, tfc, tafias* 1-5 oicw±^ufc#fr(cti, @ 
i xz.m^^y^M^t^ms^^'x: i 

[0 0 4 0] 

[5ffl<D?ffi<0Mffl CCX\ 0 2 3&#figLT*^(D 

c v Dmn<DW&im&(DmimT'& o * 

(h f a c) TMVS 1 2, 
He^Wl 4, LMF C 1 5, &ffcgg 1 6. & 
0\ Hz fXWl 7?j«S3Sff«jS3*u Sfc* T 
MVS 1 9^lK§l/cWIf§l 8. He#X#^l 
4, Hz #X&I£^2 0, &t>\ OT£y^tC<fcoT 

ifc^^fiteEtn^ ##WcS3gttEwatf/^i/^2 2~ 

3 3tc£oT*§KU:^2ftT^£ 0 
[0 0 4 1] E*g, 2-3 3. LMF C 

1 5. RXf, SCfbSl 6^S*6]gS&l!&^li:*5^ 

i«fl*0C u (h f a c) TMVS 1 3&U'^{bL 
fcCu (hfac) TMVS^nm^L^L't 

[0 0 4 2] CC0C VDggfcffl^TC ulMI? 
■tfSfca&lCti. St*. /VV7'2 3 J 2 4, 2 6, 2 8 £ 

tLtOHe^^VV^2 2, 2 5, 2 7£*>LT$ 

2Jc^«&-T5Ci:(Cct-3T, Cu (hfa 
c) TMVS 1 3 0M1MFC15 

[0 0 4 3] COifrS, StftEl 6fcft*&Sn5C u 

(hfac) TMVS^O. 01-10. 0g/ 
£\ 1. 0 g/#t&5«fc5£* LMF C 1 5 

t'Cu (hfac) TMVSOSiEffi^:l!)®-r5o 

[0 0 4 4]^T\ 5 0~7 0°C, 6 0 o C£ 

jta&UifcStfkffi 1 6lc:fc^T&*&SnfcC u (h f a 
c) TMVS 1 3£^{trf<5£ tfcfc, Hz XZffl&M 

1 7frfc/Vl/:73 1 ^LT^^UX^XtLT^Hz 
tfXfc&l&LTSWfcLfcCu (hfac) TMVS^ 
;U73 2£ttl/Cj£S£l nci£D&£?o 

[00 4 5] CKOjjgggl lt^T, ¥®f* 
S^OiSS^l 2 0-2 2 0°C, iffStCtil 6 0°Ct 

IMl 1 iOH^I^l 0 0-5 0 OmT o r r , 0 
3§lcii 200mTo r rtC LfctKSgT? 2 0 ^SS^-T 

[0 0 4 6] &^T\ *«W©^flSO^jfiO±SePT?» 

LMFC 1 5, Stf, Stftiil 6^5.&SlgS 
Wt&IS^rtS^fcfWtfcCu^Cu (hfac) 2 H 



(5) 



nmw- io-i35i54 



[0 0 4 7] /^;U^2 3, 2 5, 2 6, 2 7, 2 

9, 3 1, 3 ZfcffifcLfcttte^ H e 1 4 

Ufe^ffllfSl 8lcm£t&C£\C&-iT, TMVS1 
9J&/W72 9, 3 0, LMFC 1 5, SWfcS 1 6. j£ 
Ml iStfHz 1 7KRff5EM:tf>Vl/ 

7fc»#0tta&-c0tf&u 'U*73 3^lt, sus 

[0 0 4 8] C^if^, (sliKSftfcTMV S 1 SlZ&m 

®m%(DftmcmLrcc u (hfac)* 
s^c, rtgfcfsfaufeCuttTMvs i 9<o«iaw 

[0 0 4 9] flftRfcf, fti!iT\ TMVS 1 9£l. 0 s 
^i^TC^CJ^T, 5lsI@I«ti, Islf&LfcTMV 

s 1 9t±^offi»tcft!5, ««snfc B 

[0 0 5 0] x-:/fc:-*-2 1 §ffl^tii^ 

l&IRJ&l 2 OTCfciD&UfctfffiT'TMVS 1 9*1 . 0 
s c cm?5£K#*&LTfti#Lfc«K ift^XS^ 
Dig-rcttCcfcoT, 3EgOTt±, IsFlRLfeTMVS 

[oo5i] emw\ i 2 ortcj^^^^AniR-rs 

C^CcfcO, ®»««&3fi©rta»cftfaUfcCu (hfa 

c) 2 ff&fcu Jimssn^-r^o 
[0052] c<omfc> #muc$3^xi&. mnm&%k 

7yhfflR]±U £/c, EHR^y^tciHliiK^nfeTMV 
S 1 9tC-g"^nSC u (hfac)z|SS»SC 

[0 0 5 3] TMVST9^^72 9i:/^7 

3O£0ffl©ES3fcfcft*&U #>^li:J:a«5l*i: 
©ISOiSL^SIlIfToftO^, Cu (hfac) TMV 
S l 3*iRSLftJ«SJgiRilii 2<z>BttU&?f'3;fc*£ 

T, te3lf?^T*^-^«rfTo^O-5J3£SISJS*Sl 2 
[0 0 5 4] L/itfoT, C©8&;TMVS3?fc«fc£ifc 

-2 1 ic.toTM-rsa^^m^, 

[0 0 5 5] ft*. *«K©|feSfi©^SIfc*l>Tt±, SJfe 
&mtLTmfcV:V>TMV S I 9£ffl^Tl^£tf, TM 
VS 1 9KBB5tt5fcO-eteft<, TMVSfcMlfcC 



u (hfac) TMVS«t5hfac^^Tt. 

OPWfcTMV SSK^tth f a cWlt^ TMV 
Sthfac^Cu (hfac) T MV $ coMfR^MX 

asset?, ^eu»s©riygijst»*#^5cfc 

[0 0 5 6] TMVS^Iihf ac^ffi* 

tfftWJi:LT, ^;U7;lo-;K x?-/U7;l^-;W 

^^-y-v^cDwa^j^ffi^rt^<, cu (h 
f a c ) 2 i±cftc><D%mmttc®M*?z>?)T\ wm 

[0057] ftfe, cnscwa&sk 7;i^- 

A^i^^^cti, 7;l/3-;We7jo^RBg^t;:zI 
KWffPSlJfflfcfcS©-!?, ffl^J^-i^Mfcfr? 
[0 0 5 8] £fc, ±f2^ft^^^j^^yc» 

Ofos^Hi^k:, Hz , Nz , He, A r^OCu (h 

f a c) 2 m\c$thx^miisttmwdm*&t> 

[0 0 5 9] M*f£, x-7fc:-£-2 1 tc«fc-3TK# 
«t&S*l 2 0°C^Mb/cmiT\ 
U/Vl/^2 3, 2 efclfSJc-TSclfclcJ^T, He^f 

<fcoT, Hz 100~10000sccm, MA 

i£, 5 0 00 s ccraT'0. 1-1 0£\ lft 

J:^TWJI«fc|i&£TSC£ff-e^ 

[0 0 6 0] COi^, H 2 **X^2S1 7^££>Hz 
#X£»tLTfc&^fc©-e£tK Sfc. Hz 2fXWtt 
£ s Nz , He, A r3?©*?g1£#*£ffiivrfc&^fe 
<DT'£D, H etfX^ffll^Sif^Cte, Hz 
2 0%^ttSC£&<, He^Wl 4£r^O££ 

[0 0 6 1] x-^t-^-2 1 IIOMlfUifC 

LMFC 1 SfcritMl 1 ^fiOHs &0\ Hz 

inn 7t^ii i to)m<r>m t gm^mfz>fcvx$>& 
[0062] sft, mmit Lxmfflkmi<oftt> o k 

HCl^Cl F 3 ^i^£^#X£^Tt&<, 
*G>#&teti\ Hz ^fX^|&jg2 0*e^a5^«l& 

[0 0 6 3] C®»^KfS;ff;**ffl^fcJ§#lcM:, 

^SfSC 4:^1?* SOT, CuO^fi^^JCftSt 
tttc, Cu (h f ac) z §o^S%ti%3SWfe:^£ 



(6) 



10-135154 



CO 0 6 4] i^^m^om^ti, Cu (h 
f a c) 2.©kfl:iaa Gfol 0 0*0) JDiS^l 2 o°c 

£&£LTl^£tf. 1 2 O s CtC|ISe»n^ ! e>cCiT*ti*<. 

5Wfcfi£WTefcfi<^ fflfclf, 8 0-1 5 0U £9 

JMlcii 10 0-12 Ot^Sf^titfl^o 
[0 0 6 5] t<E>J§^ /£Ml^C&tf£;(lD^gtf 5 

0~7 01C"eiS&S»{fc8l 7fc*5^T % gjS^WjO^ 

^nj;oiff^8o , cjeu:»c , r5ci:^a*L<s £fc 

MSLTl^Cu (hfac)z OMciSCuOl 
#aj£l»±'r5fca&»cttC u (h f a c) 2 c^Araac 
■e*5*92_0 01CJKT^S*b<x.W^ ^;K72 2- 

3 3 oM^i4^#m-r 5 1 1 5 0 •cjktom* U\ 
[0066] sfc, ±mmmm\ci3^xii, cvd-c 

uJSl 6J&*gfflS*5|SgS©yVA— 9- GtMKflO £LT 
Cu (hfac) TMVS^^S^ Cu (hf 
ac) TMVS\cmbtlZ*><0~eit%:<, ft&©^U*- 

[hexafluoroacetylacetonat 
e-C u : C u (h f a c) z ] s£Wi'\*'9-7;l';i-n 

7-fe^;V7-feh^h7y;i/h»;p«^;U'>7yffl CCu 

(hfac) ATMS) #£ffltr>Tfc&<^fc©T&5o 

[00 6 7] Si«faBi:U^ Cui^ 

Cu-A l'&^^OCuffc'&tf^M^rfc^t© 
!? , W^lfs Cu-Al ^£»I&£Jdt«tf5*# 
Icti, ^f;V7;i/5/WK7^K CDMAH) fcCu 

(hfac) TMVS££l^l$lc&*miff&l\> 

[00 6 8] 



CM^fMfcM] 

[013 *S5W©lSSW«W5oSiM0Ta&S« 

CE2 3 ^w<DmM<Dj&m<Dm®fiMf£<vmwmr*& 

CH3 3 fie*©CVDSBO«WS»«figOili^HT?& 
S. 

[ft^W?] 

1 Jgfttttt&£ 

2 m&emi 

3 fto££g 
4 

5 msm 

6 LMFC 

7 mtm 

i i msm 

i 2 /&gjim% 

13 C u (h f a c) TMVS 

14 He tfXffiSM 

1 5 LMFC 

1 6 mm 

17 Hz XTsOmm 

1 s mmrn 

19 TMVS 

20 Hz ft^mm, 

2 1 f-/t-^" 

2 2-3 3 

4 1 j£££ 
4 2 SWfcg 
43 LMFC 

4 4 C u (h f a c) TMVS 

4 5 >£ggC&^ 

4 6 HeX7>mf&m 

A 7 Hz tfXffitm 



(7) 



ftfUH* 10-1351 



II] 




1 s-M&m 



12) 



33 




-12 



mum 

07* 



TMVS CuflifaOnvTVS 

]3:Cu(hfac)TMVS 18: 9t&M1& 
]4:He#*ffe&ig 19:TMVS 
I5:LMFC 2Q:WztfX&&Wi 



(8) 



CE3] 



Ha 



47 



He 
46 



42 

_2_ 



I 



^43 



^44 
-45 



Cu(bfac)TMVS 




43:LMFC 47:H2#*&M 
44:Cu(hfw:)TMVS 



